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(57) Abstract: 

PURPOSE: To attain efficient modulation for high speed 
transmission data and to attain efficient power 
conversion by allowing a 2nd Miller integration circuit 
to output a sine signal whose phase is constant so as to 
suppress a signal at an undesired side band. 

CONSTITUTION: A modulation section (XOR gate) 330 
of a modulator of the read/write device for an IC card 
applies binary phase shift keying modulation to a 
signal. Then a change point of the phase of the 
modulated signal is detected by a phase change detection 
section 347. A signal processing section (digital signal 
processing section) 340 revises the modulated signal at 
a phase change point for a half period into a signal 
with a double amplitude and double frequency. A revised 
signal is integrated by a 1st Miller integration circuit 
350 to be a triangle signal. The triangle signal 
outputted from the 1st Miller integration circuit 350 is 
given to a 2nd Miller integration circuit 360, in which 
the signal is integrated into a sine wave signal whose 



phase is constant and the resulting signal is outputted 
from a modulator. 
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1, R2 £ A^jgfite -T -5 5 5 -Sfc»« 3 5 0 T'«^ 
3tlT^j^©fS-^A 0 ««»e>*l<B. -t«*t), ffifit 
g|Rl, R 2 tiffed, e ©fi-^©iJD^:©lt^4^:«b5 

©^cffl^^e)tl•5i:^: : fe.^c, ^^-SKJIhKs 5 o©a* 
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i" o^cae-^igiiiSflii/2, M«^2fg 

©IE®&tK©WC&.& 0 £*±©J:e>{cr©^S#§2 4 
OTHi^ffltf^©^^©^^ P S Kffi-^^T-* 

[003 1] 2S&#|2. m5l*ZO%®l<Dm&®i2^& 

h'^^mm^mL^^t^^^ io 

mv>W8i\$$$&ffl 1 1 f-^t- lets- FilfBS'* 
fAffl'J - K • bmB.2 0 0©^^2 5 0 £LT 

m^ftz>*><DT*Zbv. ®i tc^-r i c#- Kitm^x 
©^•»8^3I&W;MP&1"£= 

[0 0 3 2] l25&CjjVt<};e>tC, *MH3§2 5 0teXOR 
(S^tfi^a^n) 4 1 0, 440L ^r^UTIsI 
J£gP4 2 0 VUvV AVl/X^SH 3 0 fc^ h 

isi»igp4 5 o nfribmf&znr^z. *v vrmm* 

2 0£XOR4 i -h4 1 OtlZ&VAMmX&ZBP 20 

tz#>. XO R>f- h 4 1 0 ©A^lCti 'J5<y^234* 
^BPS Kfg#£3f ^ U T|Bl8§gP4 2 0 ©p*3gp-£ff#c 
Stl-5^r^UTHMS#^A*$tl^XOR^-h4 

K^©|tm *<D&mmw} 
^©&t@£ii#>> ^-e^n«^-v y rmmm^vftiM 30 

[0 0 3 3] t'^hPI^gP4 5 0l±, ±i£L£3f 

•V U THSSSP4 2 0 t««|Bl«©#^T|Bl^illW^T 
fctlTH'y hBJB««ff*3tlS. LfrL&#«b, BPSK 
ff#©f^J tC*^ 'J TlTOf^^ffi*2^&WJfll 
mtAijZtu VUv ?A°;i/X©ftfc> *J (c^-v U 

h r d &atf> u u -v mm CWtlf? h 

[0 0 3 4] H6ti, H5©*-vU7H8Btt4 2 0 0* 
figSr^-t^n>v^EIT&^c Wcfcwr, Siottll 
mtf-hXVy* (SGC) TfeU, XOR^-h4 1 

XVyh #?>"**fr*WW3*v&. 5 2 0 li^i&StfHI 

^510 (SGC) ^ftfSCbfc^C»r5VNTXOR 
^-h4 1 0©ffi##¥JI8S!©e>l3" 0" , " 1" ©if 
t.ej^V^&^'tS. 5 3 OliXOR>f- hT?& 
»J, XORY-h4 1 0©m#M#i:2B©^«C©* 5' 



8-181728 

12 

•vU7PI^fS#2CS S^A^J^^o 5 4 0& 

mmimtivyz (sec) T*&y> xory-i>5 3 

OfflffiAM^PflWtiR*'?^* (SCO ©trai- 
ls -t^t>t>. • TvTt&tHiyy* • #V 

S S©4MWW9W¥fc*¥^**> hSff^^S^S. 
5 5 0 l«3«¥JtK0«P'T?» »A * * 'J 7H»^©¥M 

m<nr$<»mmm.*>vy95 4o (sco ©#?>h 

LT^T'v>sfr®;ftT^&;fr£¥tf^£.> 5 6 o xm 
mmmxs> y > #ssmssp 520 tezzftm^nm 
gp 5 5 0 ©¥!i5£*s*ica-3v n-c^^ y rmmimc s s 

rmwivy* (*vvTmwim£fflBm) 570 

(C S C) »|qffiB«mffi 5 6 0 j^e.ffi*i-S'©^lCJSr5 
^'Jri^H*9>*5 7 0 (CSC) ©ffi^CfSDT 

[0035] m^^^^xmmir^. xor¥- h 
(c s o u vmwm^c s s &a* 

1" feffi*"t&. H»^-hAf>f5 10 (SGC) 
tir >v 7"^^ ^ > ^ "e& 'J A^SttS ^ D -y 9 /VI 
^fefHW*. HJ»!f-h#?>*5 10 (SG 

C) I*. XOR^-h4 10©{UM" 1" 

y. " o" tebittrvymrtrz. z.m\m$$h\t&& 

-^!lSgP5 2 0^^ " 0" t" 1" (DE%ht& 

^jWfl^ans. xoR^-h5 3oicti, x 

ORY-h4 1 0©ffi*^, ^rYUYlTOg^CSS© 

2^©^li»?c s sW-^ffl^sft^^ftflHW-Sfc 

*&<Zm#2CSS£tfA#2*lS„ XORY-H5 3 0 

©m*ii^^ u TlWBfi #c s soKr^fclfe^fctfxo 

L/T, 3©Wcj;*JTOb«£^^>^54 0 (SC 
C) tt*^uriiWB«*CSS«^*4:«*fc"ei'nv 

S. -e LT, ttf»^JtlR» 5 5 0t^'J T H«8«#C 
S s©^iSW©fff i f £ i:^ i t £ i:'e^>^©«$^Jt^^ti 
So *LT, h««PW5 6 0k:^t, *-vUTIWB 

5 2 0©WJ©^fe«fc«^^JttR»5 5 0©J:b«e^* 
iCgo'V ^-C^'V , J 7|B|ifS-fC S S ©fiCtS©il^ 
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J*3;J%S„ 

[0 0 3 6] 07(3:, H6tC-t©^"a«y^BIS:a%bfc^r 

* u r hbb»4 2 o © A#tt«m#rT*%«. 5iou 

(SGC). 5 2 0«#^W^|5T'fe'J, -f>A-* 
52 It. AND>f-S5 2 2, 5 2 3, 5 2 5i:77 
^ 9 > h (Dffi±lfm<D* ^ U T'fel>D57f'7 U *j ~f 10 
70^^5 2 4^ ANDy-h52 5®aiA5:7yf 

S„ AND^-K5 2 5(1 XOR^f- h4 1 0©tf}7J 

©" i" ©f3*©##" o" U;Rmft£.ar 

0" feifcfcU " 0" (m^OXUfF 1" ©fHf^y^ 

^#t=riar i" &m?rtSo D^vwjv^n-ji 

7"526 liAN DY- N 5 2 5 ©ffiTjfc* * U TPUflffS 
#©¥M8B©«if&# ' yf'd'yv^-'L/, ?*©¥H»§© 

mm*j $y>f£T*m$-tz>o 5 a oar 
vy*vy*T°Mf&2nz>mffltiM*>vy* (sec) 20 

T'&So 5 5 0M^¥Jt*ffl|tt**»J, 4A7JNOR4* 
- h 5 5 1 ^-TSo IGNORE- h 5 5 1 ©fflTJte 

— » b fe*^ &^-rtu^-SC^ EQL5: ffi73l" 
S c HIffii:b«£^>7>^ 5 4 0(DMSBffi7J0 dli 

Stf^^ibKM fCM P £ffi*-rSo 5 6 0 lilwiTOJMP 

T'&U, >f>A-*5 6 1. 5 6 3, AN D-^f — h 5 6 
4, 56 5, XORY- h 5 6 2 fc&^l/Ov5. XO 
Ry- h 5 6 2«M^MDT£M#CMP£#A7J£ 
tU i*l?>0SI4*<-i)tLfe»^JCtt" 0" fcajTJLT 30 

* ^ u rmmm^icM lta#s*is bps k{§^©& 

&\Z\%" 1" &ffl#LTti&B©ii#S:3V*. AND^- 
h5 64{j;|^g*'7>^it*M#SCU$:ai*U AN 
Dy-h5 6 5&|lg&&<?>#®nM-^SCD&ffi;frf 
S„ ffiH9^ ^ yVtt-M 5 8 0 ti, AN D>!f- h 5 8 
1, 5 8 2, 5 84, 5 8 5, 5 8 6, 5 8 7, OR^f 
-h5 8 3, D7-yf7'J77°7Dy7'588, 5 8 
9, 5 9 1 Sr^LT^So 7';y^7n^5 8 9tt* 

*yrHJB*tf>* 5 70 (csc) <D@mmm^F aq 

C£ffi7rrS„ 7')77"70>y7"5 9 1 «3f -V U 7ISIJ8 
#?>#5 70 (CSS) ©t!»Bmte*BC«:ffi:tr*- 
S„ ORy-h5 8 3ttiiStt^D>y^M-^NCK$:- 

jt^ian* ffi a-t & *hs# f c $ tit^ic & r c 

K 5: 1 o#D*_, ^ #B C*«m*S*ife«^fCl*N 
C K/WUX & 1 0#ffi73 L/*^ <fc e> tCf So i©*S*. 
^UTIe^^CSSttfiCfflilidWSn*. ANDY- 
h 5 8 4 lt*rV U TPBBfB#C S S U & 
^■TM-^PST&ajTJ-rSo ANDy-h5 8 7ti'J-fe 
V H^#^5>^LTLDfg^£0UrrS„ 50 
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5 9 9ttAND^- hfc^LT^So 

[0 0 3 7] H8(*BI7©iaB&tC«fcoT, A7JBPSK 
fS#JC*fLT, ^ni^I*^>^5 70 (CSC) 

©M#tc-&*rirt, mmr- v*vy* 5 7 0 (sg 

C) , HHWJR**>*5 4 0 (sec) (Djj^yhlk 
Mt. *ipUTRWH*^>*5 7 0 (CSC) ©«S&# 
^hW 7" fCfcttS#»8^aS5 2 0©ffl#M 
fMDT, Bf^¥J£&3B5 5 0©aSAft*CMP©Wg 

[0 0 3 8] Sfc, MDT=" 1" (DtgimfflT'Sb 

y, mdt=" 0" ©fc£tta8ffi-e»y, z:©f§^MD 

Tfcfc, -£©££, tf«yM^BW4 5 0lCffi*StlS. $ 
blC, EQL=" 1" ©t£te, A7>ffi-^©jt<fr, 3Sft 
li*V^©T?fiaB*!fW.iUfe^. EQL=" 0" ©t£ 
tt, JWT©<te>{CfiJ^$4xSo -Tfcfc>*>, fg^MDTi; 
«#CM P t ©# Wi&Wi&JSftttF 1 " ©fc^fc.*** u 

rmmts&c s s^atj^^ LTiitiT^stfos 

bt^'J7l^i*7>^5 70 (CSC) Zl-^mtb 
So ^MDT^#CMP£©#ft&l»if[l 
iT 0" ©^{C«dpvUTI@lMf^A7JfS#{C*fb 
TilA/tV ^S £.W£ LT*-V U TIHW^ > # 5 7 0 £ 

i oise.-eSo 

[0 0 3 9] KU:©J;e>{C, f-V ^^;HU8&tCj:S#HK 

ifcWMa s; ^ iz «fc y b p s KVM&zvmimmm 

ST*^T*^S. 
[0040] ^Jg#IJ 3 . EI 9 ttZl©5§^©iyg#!l 3 fC<t 

sr^^f-^ms&^^-riiiT'feSo z:©*g^0g&ttig 
mm i ©h i TfBttB LtdtSGmm 220 1 lt«v> e>ti 

S : b©T'&So ES.CjaVrj:^ia(gt^h9>XTttr>T' 

^-m^s 603 t^fsffl^s 604, %mmm$& 6 0 5 

5:^LTV^So m7JT>^2 3 0®ffi*{=tj||fSM^S6 

o 4 tcg^$ tir v ^s i: t *;{c «mmm mm) e 
09, ^6 i o^ifn,x^y^iy^Mzmt.^nr 

V^So ^ffffl#«S6 0 5ktfgfcl6 0 7 Sr^LT^T^ 

>7"60 6®SteA*Sffi-7-t{fi7J^T-t©ra«®7l6 0 
8*'<g^$tlT^So > -7<D0lxMAt>il% 

^it^smm^e o 9©fgi&^T-{cgg^$nTvxSo 

[0 0 4 1] &lCtMftCOV^!&re-rSo ^H#|2 4 0 
*^m7JT>^2 3 0 Sr^LTiiKi^-^fe^rWt^ 

*&m©je^*^- h v y*T<Dmmm%m 6 o 4 »c« 

#a£*vSo 3©fg^{i@5i^?{c«fcy, 7>^#*S6 

sra^fg^tiSo i®«iaaft.4ia»® i c*- kic^ 
^tiSo 6 0 2ttfttgffln>7-->-y-efes„ ^ 
msm6 oQiz^-oxmwm^^ ^mmnme osiz 
m&^H&mmm&^tmuKMz^mLxyt^ry^ 

6 0 6 <D}m&xt>im-izm&-?z> zttcku, ^fsffl 
#«i6 o 5{cfia$tisiimj2!tffi73S:«s-rszii:^-e 
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[0 04 2] HI 0<D&O 



[oo43] mmmi .Hi2 \$z.ow®v>$$m4 \z 

[0044] atc^Jcoicj-K- MSM200 10 
A^^A-yf U - bXffl I CA- K 1 0 0.C*fLT 

IZis U T;^- ^rtCj:U. BPS K^IM$ titlEmfetf; 
«#&G8&U U - F • 9>f h§£g2 0 0<D%m* <i ^ 
^ytcfev^ttlCA-Ki 0 0fc>l*UT*aai<OiE5S 

■5. Z-ifift H9*fe«igi 0^LfeT>^^HI 

So 20 
[0 04 5] 2&m$. 01 ltti®«W©^liW5lC 

r>-r^hie^Bi»<z)«i«s:^Bre*s. sic^-tj:? 
iztg&b^yx&m&mmm&e 1 2«y u-*>f 

6 1 3tC«koTiSm«»Ct*m*T>^2 3 oatffcWS? 
tc, afBB#.cttJSBt6 o 7 Sr^bT^T^^coSKA 

[0 0 4 6] H13t*V-K-?'f H£R2 0 0£IC 
*- K 1 0 0 fc©ISI©l«l*aS3M®*>f 5 ^feaVrBI 
Tf**. WBIlCaVt *-5KU U - F • 9>f NSS2 0 0 30 
frb I C*- F 1 0 0lCft>j- FHSWffl-r-**«aiS 
^©#- KWWfflf*-* ttB P S K^SJ£4lfclE 
BS*Kfl»T!* I C*- F 1 0 OffiUTHttlSfiS t 
IW*.c**.38ft3*v&. d©tt*tt IC*-Kl0 0rt 
©n^^lHf'ZMSffrStu ICrt-Kl OOfr&U- 

p . ^xf h*gft2 0 0^\CDT-*-^^CDfe*tCflav\e>n 
■So IC*-F1 0 0^'J-F- 5>f h^S^ 

- F®«Wfi^N*ra««Jev\«^.Cl4, U — F • 5-f bi£ 

«2ooi4*aBH©aaaai[S:i8i^Wfciife®L-c, ^©fs 40 

*ifc*#«:J§vvt IC*-Fl 0 0tt'J-K-5>f MS 
g2 0 0 .ClfiJfcWJC-r-* SaSM-tS. 
[0 04 7] 

mmomm vxt&z^z. m^JMiamuzzn 

©M^ffi^SJ^tC^tfcUfc©"^ 

«aft-ts«^.cft ^w&m^&awtgic-e^s 50 
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[0 0 4 8] »*«2©|6^lCj;*lft MW? 

AVl/X^lJaiJ^SitS^n^X^gPi:, ^HS£ 
AVb:*^gPT'£j&£*ifcAVl/X LitAjjZnzWi 1 © 

ato$fmsD&£« ft 1 ©f&Hfniiiii!&©m:ft t« 2 ©i&nfn 
[§lS&©a}7Ji: &m*Dl(£iiS«B!in3l¥ISi:tc <fcoT 

«wta*iTv^©T?, torn. ffim&m®xm%ix°^ 

So 

[0 0 4 9] f|#«3®«WlCJ:*lft «E5D» 

1 ©!ftJil§l^ffl:fr.c8attS*u fi&tttf 
ft 1 ©^ 7-«^@g&0^-^T>^'©#^^A*SS : 7-.C 

tmznt-Wi 1 ©&m#§^ 2 <Dmmm$&<Dia 
jj&mztu m&mmmj<ti^\zm*feftt-'m 2 

©S6fc»i:«:^U ZLfte>©i8#H8.ift 
[0 0 5 0] ifcfe, ft^4©3gtB.Cj:*lft ^'J7 

nosaspft *v u -V U TH88© 

^feJsKEBIfc, IC*-Kfr&S&*VCS»*^f , *-y • 

TT*>zn\m>\ #vytfflfrmm2*i&mm>f- h 

ij^yzt. mM?-h*Vy*<D$mZ* J rV7mM 

ssr^T'ttfSB^^^-y • fitffis/^ h • ^—^y^sm^ti 
mmmmqmzmtm&^m&wsm&zktizm^ 

y>f^2ftt~m%lzMLT^i&&AjX^£i)\ 5Sti 

tsuih^t-v y TieiTOs^©^ffl®J^^*?f -t&mmm 
mz*w&wzw&tt&zt.i*x&&mktf%>z>* 

[0 0 5 1] fll#«5©»B.C«fc4xft ^t'J7 

fete e>v hPBB©i:nfcafB*>f 5 yym^zmtrt 

S<fco IC^fig L fe©1f #«*W5Jt IC «fc y f-*- * *tio# »I 
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[0 0 5 2] 99*«6«HRMatCJ:tlti. *^T> 

[0 0 5 3] tt*«7(Z)5§re(C«fcn«, i££ff& 

*m&mi£.Lt=.<DT''m. u-n^vayry^m^ io 

[0 0 5 4] fll^8©$»fl.c«kfttf. iWWffl-? 

i: &as»»tc«^KftLT I C*- K©*»£ U U - 

ft. U - K • NlggA^^M©*^^ U 7 
SrSSfl* feu - K • 9-f hSWc IC*- KflJ*^-?- 
* &i£<rrs<fce>lc|il&Lfc©T% I Crt- KtCflttrS: 

[0055] it**g inti. u - K • 
9-f hmmfrb I C#- K©$!KIOT^-# Sri^U I 

cA-Kflrewwffl-r-^&afsu «*^#ilt, i 

C#-K©S!K£U lC*-K*»6U-K-9>f MS 
SriSMU 'J — K • h$HB*v& I C#- 
h*»c*fc{!M&ffi©*gBtt¥-* U 7£i£fSU I C#- K 

m-emm** u rsaeu m^^LT ic*-k 

©SK2: tl>J:o (cttft L fe©T% I C * - KJCW^W 
(cm* &#^&-T -5 r i: #T S 2mB£M(Dmj]$m 30 

w&sbh^-v y y # e>©3E»T?s>s© , T?«wsji < seaw 
[0®©w#^^] 

[mi] z-oxmnsem* mm. ry^^m 

So 

D9 2 ] Ell tc^-T ICA- KilM^ir A©$£fgfc 

m 3 ] mi tcn?*m»®^&mfc^Brc& 

S„ 40 

[04] 03 \zm'*mm(D&m<Dm*<wm 

0T'feS o 

[05] ^©^(D«P|§©fitB8W^^&^i-0T' 
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[06] 0 5 ©=** y TlsiJigp©^*^ -V * 
0T'fe-5o 

[07] m6lZZfUy>rmZBLf~3rVVTmW;ffl<Z> 
[08] 07<Z)0SS{C c fcoT, AABPSKf^cM 

mnimi3Vy*-<DijVyVW& 

^'J7»9>^«^>«" 7" tC 

[09] zammo&omzK&zTyT^-mmmi 

&^f0T*$)So 

[010] i8^0«»S:m a6St«S:RI«f.cffd 

zntfxn&T y^i-i&isMm<Dmm%:B?mx&z> 0 

[011] 3©$§Hj§©§QgM 5 (C <fc£ I C j&- KiifH 

«^%5t-r0T'S>So 

[012] i®«W©ia6«4 (C <fcS I C* - KH 
[013] 3©#§^©HfigM 5 lC«fc£ 'J - K • 9-f h 

$IS£ I Crt- Fi:©ra©r^iHSfi©^-f ^ >y&* 

■*0T*feSo 

[014] *£&© I C#- KJWBS/^-f-AflQflftRS:^ 
-f0T*&£„ 

100 ICA-F. 2 00 U-K-9-fhWt 2 

1 o yyr-r. 230 ffl^r>^ GSfsao , 2 3 

2 gmryzf (stmm) .240 $9n». 330 

XOR>f-h (3mm , 34 0 f^'^MI^M 
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m , 6 0 3 T^^fflSiML 6 0 4 jlifffl^, 
6 0 5 ^{fia#$§i 6 0 6 ^-^T>^, 6 0 9 p! 
^5tS (ififitti) ,612 KlSfiffl^g, R 1 , R 
2 («JEAn»#IS) , T ^h^>Xo 
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